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Although herpes simplex labialis is not a
diagnostic problem, invasion of pre-existing
dermatoses with the herpes simplex virus or
severe and recurrent endoral or corneal lesions
may present diagnostic difficulties. Particularly
in the case of recurrent lesions, circulating anti-
body and cutaneous hypersensitivity to herpes
simplex virus are predictably present. Antibody
measurement is beyond the scope of the average
laboratory, but a tuberculin type skin test can be
performed readily by the physician. The present
paper will report on the production and use of a
specific skin test antigen prepared in in vitro cell
culture.
Earlier herpes simplex skin test antigens have
been prepared in ovo in the chick embryo (Table
I). Although they proved satisfactory in evolving
dermal reactions, the protein content of these
antigens was largely undefined, and being of
chick embryo origin was a potential threat in
patients with egg hypersensitivity. An antigen
produced in vitro can be more clearly defined, and
foreign protein content can be kept at a minimum.
In addition, the greater virus yield which may be
effected (Table I) increases the assurance of a
high antigen content after inactivation of virus
infectivity.
This communication reports skin testing with
inactivated herpes simplex virus grown in mono-
layers of rabbit kidney cell cultures.
MATERIALS AND METHODs
The strain of herpes simplex virus used was iso-
lated on chick embryo fibroblast cell culture in
this laboratory in January 1957, from a herpes
simplex labial lesion. It was neutralized by rabbit
herpes simplex antiserum and bas undergone 12
serial passages on chick fibroblast and rabbit kid-
ney cell culture.
A suspension of herpes simplex virus grown on
rabbit kidney monolayers was centrifuged at 2,000
rpm for 10 minutes, and the supernate was dia-
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lyzed against pH 7.0 phosphate buffered saline.
Ten ml. of supernate was then exposed to irradia-
tion from a Westinghouse Sterilamp GST5 (u.v.
germicidal lamp) for 9 minutes at 4 inches dis-
tance in a 9.5 cm. petri dish to inactivate infec-
tivity. Inoculation of undiluted and 10-fold
diluted virus so treated caused no evidence of
cytopathogenic effect on rabbit kidney mono-
layers, confirming complete inactivation of in-
fectivity. The virus titer was 1085 TCD,o/ml. on
rabbit kidney monolayers prior to inactivation.
The maintenance medium used in virus cultiva-
tion consisted of 50 mcg./ml. of polymyxin and
100 mcg./ml. of streptomycin in reconstituted lOX
mixture 199 concentrate' and contained no serum.
The inactivated virus was sedimented at 79,0000
for 3 hours, and the supernatant was labelled
soluble antigen (SA), and the resuspended sedi-
ment was labelled viral antigen (VA).
Rabbit kidney monolayers were incubated with-
out virus and the culture media similarly pro-
cessed. The fractions after centrifugation were
labelled soluble antigen control (SAC) and viral
antigen control (VAC) respectively. The protein
content2 of these fractions was determined by the
Lowry modification of the IVu copper-Folin reac-
tion (7).
All test materials were cultured on thioglycol-
late broth and blood agar to insure bacterial
sterility. Thiomersal 1:20,000 was added as a pre-
servative.
Antibody titers are expressed as that dilution of
serum neutralizing 100 TCD,5 (50% tissue culture
infective doses) of herpes simplex virus when
tested on human liver cell culture monolayers.
Skin testing consisted of intradcrmal injections
of 0.1 ml. of test materials on the volar aspects
of the subjects' forearms. Test results were
recorded as follows:
0 — no crythcma or induration
— less than 10 mm. crythcma or in-
duration
+ — 10—14 mm. crythema or induration
+ + — 15—19 mm. crythema or induration
+ + + — 20—24 mm. crythcma or induration
+ + + + — over 24 mm. crythema or induration
5 Microbiological Associates, Inc., Bethesda,
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TABLE II
Cutaneous Reactions to the Injection of Herpes Simplex Antigens and Control Materials,
Corerlation with History and Presence of Antibody
H' t f H' I Degree of Cutaneous Reaction at:
Subj. Infecion VirusIso1.
Antibody Antigen
________ _________________________
30 mm. 5 hr. 24 hr. 48 hr.
B.P. No <1:2 SA 0 0
VA 0 0
SAC 0 0
VAC 0 0
W.A. No <1:2 SA 0
VA + + 0
SAC + 0
VAC + 0
A. S. No <1:2 SA ++++ 0 0
VA ++++ 0 0
SAC +++ + 0 0
VAC +++ +++ 0 0
E.B. Yes Yes >1:50 SA + + ++ +
VA + + ++ +
SAC 0 0
VAC 0 0
E. K. Yes Yes >1:50 SA + ++ ++++ 0
VA 0 0
SAC 0
VAC 0
J.G. Yes Yes >1:50 SA ++++ + ++++ ++++
VA +++ + ++++ ++++
SAC 0
VAC
-+++ 0 0
H.C. Yes No >1:50 SA + ++ ++++ +
VA ++ + ++ +
SAC 0 0
VAC 0 0
A. L. Yes No >1:50 SA ++ - ++++ ++
VA ++ - ++ 0
SAC + 0 0 0
VAC 0 0 0
E. C. Yes No >1:50 SA — +++ ++
VA
— ++
— + 0
B. L. No No >1:50 SA +++ ++ ++++ 0
VA 0
SAC + ++ 0 0
VAC 0 0
E. T. Yes No >1:50 SA + +++ ++++ +++
VA
SAC + + 0 0
VAC 0 0 0
* Neutralizing antibody v.s. 100 TCD50 of herpes simplex virus.
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RESULTS
(Table II). Most of the subjects tested had
transient erythema at 30 minutes with both the
antigen and control materials. However, the peak
reaction was at 24—36 hours and showed a high
degree of correlation with a history of recurrent
herpes or the possession of neutralizing antibody
for herpes simplex virus. The non-specific re-
actions were not evident at 24 hours.
No reaction was noted in the 3 herpes-negative
subjects. The 8 herpes-positive subjects all
showed clear-cut reactions to the herpetic anti-
gens. As was noted with egg materials used by
previous investigators, in most subjects the
soluble antigen was more active than the viral
antigen.
In only one subject did a significant reaction to
the control material (E. K.) occur, and this re-
action was markedly less than his reaction to the
corresponding herpes antigen.
Independent testing of another group of 11
subjects with histories of recurrent herpes sim-
plex was done by Dr. H. Beecher Chapin using
the same antigen preparations. Specific reactions
were seen at 30 hours in all subj ects. No signifi-
cant reactions were elicited with the control ma-
terials.
Protein determinations on the viral antigen
control (VAC) and the soluble antigen control
(SAC) yielded values of .08 mg./ml. and .15
mg. /ml. respectively. These values were not
significantly different from those for the viral
antigen (VA) and the soluble antigen (SA) which
were .07 mg. /ml. and .19 mg. /ml. respectively.
The protein content of the present antigens is thus
significantly lower than that to be expected in
allantoic fluid preparations (6) and compares to
that of the amniotic fluid antigen (2). A fur-
ther advantage of the present cell culture antigen
is the avoidance of parenteral injections of egg
material.
In view of the paucity of reports of virus isola-
tion from aphthous stomatitis (8), it is of in-
cidental interest that 2 of our subjects (E. K. and
J. G.) exhibited at various times typical aphthous
lesions of the buccal mucosa from which herpes
simplex virus was isolated.
SUMMARY
The preparation of a specific herpes simplex
skin test antigen of low protein concentration
from cell culture fluid is described.
Eleven subjects were tested with the antigens
and suitable controls. In three subjects without
herpes neutralizing antibody or history of
herpetic infection, no significant reaction to the
herpes antigen occurred in 48 hours. Eight sub-
jects with herpes neutralizing antibody had posi-
tive reactions to the herpetic antigen; the soluble
supernatant fraction induced stronger reactions.
In only one subject did a control material
induce a significant reaction, and this reaction
was markedly less than that from the corre-
sponding material which contained herpes
simplex antigen.
Two of the subjects with positive reactions to
herpes simplex antigen had typical aphthous
stomatitis lesions from which herpes simplex
virus was recovered.
Study of the skin test antigen by an independ-
ent investigator also demonstrated response to
the antigen in known herpetic subj ects.
REFERENCES
1. NAGLRR, F. P. 0.: A specific cutaneous reaction
in persons infected with the virus of herpes
simplex. J. Immun., 48: 213—219, 1944.
2. NAGLER, F. P. 0.: A herpes skin test reagent
from amniotic fluid. Aust. J. Exp. Biol., 24:
103—105, 1946.
3. Ross, H. M. AND MOLLOY, E.: Cutaneous reac-
tion with the virus of herpes simplex. J. Im-
mun., 56: 287—294, 1947.
4. JAwErz, E., COLEMAN, V. AND ALLENDE, M. F.:
Studies on herpes simplex virus. II. A soluble
antigen of herpes virus possessing skin-reac-
tive properties. J. Immun., 67: 197—205, 1951.
5. GELLEE, P., COLEMAN, V. R. AND JAWETz, E.:Studies on herpes simplex virus. V. The fate
of viable herpes simplex virus administered
intravenously to man. J. Immun., 71: 410—
418, 1953.
6. KILBOIJRNE, E. D. AND HOR5FALL, F. L., JR.:
A chemical method for the detection of virus
infection of the chick embryo. Proc. Soc. Exp.
Biol. Med., 71: 708—713, 1949.
7. LOWRY, 0. H., ROSEBROUGE, N. J., FARE, A.
L. AND RANDALL, R. J.: Protein measurement
with the Folin phenol reagent. J. Biol. Chem.,
193: 265—275, 1951.
8. KILBOUENE, E. D. AND HOR5FALL, F. L., JR.:
Primary herpes simplex virus infection of the
adult, with a note on the relation of herpes
simplex virus to recurrent aphthous stomati-
tis. Arch. mt. Med., 88: 495—502, 1951.
